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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 3, 5-8, 10, 12-15, 17, 19-21, and 26 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Federwisch (US 6,889,228 B1), and in view of 
Patterson et al. ("SnapMirror: File-System-Based Asynchronous Mirroring for Disaster 
Recovery"), hereinafter referred to as "Federwisch" and "Patterson" respectively. 

As per claims 1, 8, and 15, Federwisch teaches a method, apparatus and 
medium for performing cascaded replication (See Fig. 2) comprising: 

• "asynchronously replicating data to be written to a data volume of a first node to 
a data volume of a second node" at Col. 6 lines 15-55 and Fig. 2; 

• "replicating data to be written to said data volume of said second node to a data 
volume of a third node, wherein said replicating data to be written to said data 
volume of said second node comprises periodically replicating, at a first 
frequency, said data to be written to said data volume of said second node to 
said data volume of said third node" at Col. 6 lines 15-55 and Fig. 2; 
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• "replicating data to be written to said data volume of said third node to a data 
volume of a fourth node, wherein said replicating data to be written to said data 
volume of said third node comprises periodically replicating, at a second 
frequency, said data to be written to said data volume of said third node to said 
data volume of said fourth node" at Col. 6 lines 15-55 and Fig. 2; 
Federwisch employs SNAPMIRROR software to perform cascaded replication, 
but does not explicitly teach that "said first frequency is higher than said second 
frequency." Patterson teaches a method for achieving the right balance between 
potential data loss and costs of maintaining a replica in SNAPMIRROR, by adjusting 
update frequency. Patterson teaches at page 2, Col.1, 1 st paragraph that: "Users set 

the update frequency. If the update frequency is hiqh, the 
mirror will be nearly current with the source and very little 
data will be lost when disaster strikes. But, by lowerinq the 
update frequency, data manaqers can reduce the performance and 
network cost of maintaininq the mirror at the risk of increased 
data lost". 

Thus, it would have been obvious to one of ordinary skill in the art at the time of 
the invention was made to implement Federwisch's method using two different update 
frequencies as suggested by Patterson: the first frequency is higher to reduce data loss 
and the second frequency is lower to reduce network cost and improve performance of 
the system. 
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As per claims 3, 10, and 17, Federwisch teaches a method of performing 
cascaded replication comprising: 

• "asynchronously replicating data to be written to a data volume of a first node to 
a data volume of a second node" at Col. 6 lines 15-55 and Fig. 2; 

• "replicating data to be written to said data volume of said second node to a data 
volume of a third node, wherein said replicating data to be written to said data 
volume of said second node comprises asynchronously replicating said data to 
be written to said data volume of said second node to said data volume of said 
third node" at Col. 6 lines 15-55 and Fig. 2; 

• "replicating data to be written to said data volume of said third node to a data 
volume of a fourth node, wherein said replicating data to be written to said data 
volume of said third node comprises periodically replicating, a first frequency, 
said data to be written to said data volume of said third node to said data volume 
of said fourth node" at Col. 6 lines 15-55 and Fig. 2; 

• "replicating data to be written to said volume of said fourth node to data volume 
of a fifth node, wherein said replicating data to be written to said data volume of 
said fourth node comprises periodically replicating, at a second frequency, said 
data to be written to said data volume of said fourth node to said data volume of 
said fifth node" at Col. 6 lines 15-55 and Fig. 2; 

Federwisch employs SNAPMIRROR software to perform cascaded replication, 
but does not explicitly teach that "said first frequency is higher than said second 
frequency." Patterson teaches a method for achieving the right balance between 
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potential data loss and costs of maintaining a replica in SNAPMIRROR, by adjusting 
update frequency. Patterson teaches at page 2, Col.1, 1 st paragraph that: "users set 

the update frequency. If the update frequency is high, the 
mirror will be nearly current with the source and very little 
data will be lost when disaster strikes. But, by lowering the 
update frequency, data managers can reduce the performance and 
network cost of maintaining the mirror at the risk of increased 
data lost". 

Thus, it would have been obvious to one of ordinary skill in the art at the time of 
the invention was made to implement Federwisch's method using two different update 
frequencies as suggested by Patterson: the first frequency is higher to reduce data loss 
and the second frequency is lower to reduce network cost and improve performance of 
the system. 

As per claims 5, 12, and 19, Federwisch and Patterson teach the method, 
apparatus and mediums of claims 3, 10, 17 discussed above. Federwisch also teaches: 
"wherein said asynchronously replicating data to be written to said data volume of said 
first node comprises, asynchronously replicating data to be written to a data volume of a 
primary node to a data volume of an intermediate node; and said asynchronously 
replicating data to be written to said data volume of said second node comprises, 
asynchronously replicating data to be written to said data volume of said intermediate 
node to a data volume of a secondary node" at Col. 6 lines 15-55 and Fig. 2. 
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As per claims 6, 13, 20, Federwisch and Patterson teach the method, apparatus 
and mediums of claims 5, 12, 19 as discussed above. Federwisch also teaches: 
"wherein said asynchronously replicating data to be written to said data volume of said 
intermediate node comprises asynchronously replicating data to be written to said data 
volume of said intermediate node to a data volume of each of a plurality of secondary 
nodes" at Col. 7 lines 48-60 and Figs. 4. 

As per claims 7, 14, and 21, Federwisch and Patterson teach the method, 
apparatus and mediums of claims 3, 10, 17 as discussed above. Federwisch also 
teaches: 

• "said asynchronously replicating data to be written to said data volume of said 
first node comprises asynchronously replicating data to be written to said data 
volume of said first node to said data volume of said second node using a first 
data link coupled between said first node and said second node" at Col. 6 lines 
15-55 and Fig. 2; 

• "said asynchronously replicating data to be written to said data volume of said 
second node comprises asynchronously replicating data to be written to said 
data volume of said second node to said data volume of said third node using a 
second data link coupled between said second node and said third node" at Col. 

6 lines 15-55 and Fig. 2; 

• "and said first data link has a higher bandwidth than said second data link" at Col. 

7 lines 48-60 and Fig. 4. 
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3. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Federwisch and Patterson as applied to claims 1, 3, 5-8, 10, 12-15, 17, 19-21 above, 
and further in view of Teloh et al. (US 2003/0014432 A1), hereinafter "Teloh". 

As per claim 26, Federwisch and Patterson teach the method of claim 1 discussed 
above. Federwisch and Patterson do not explicitly teach: "writing the data to be written 
to the data volume of the first node to a replication log before asynchronously replicating 
the data to the data volume of the first node to the data volume of the second node." 
However, Teloh teaches a similar replication method including the step of method of 
claim 1 discussed above. Federwisch and Patterson do not explicitly teach: "writing the 
data to be written to the data volume of the first node to a replication log before 
asynchronously replicating the data to the data volume of the first node to the data 
volume of the second node" at [0057] and Fig. 8. Thus, it would have been obvious to 
one of ordinary skill in the art at the time of the invention was made to combine Teloh 
with Federwisch and Pattereson's system in order to "ensure the data on the remote 
storage device matches the data on the local storage device" as suggested by Teloh at 
[0057]. 

Response to Arguments 

4. Applicant's arguments filed May 5, 2008 have been fully considered but they are 
not persuasive. The examiner respectfully traverses applicant's arguments. 
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5. Applicant argued that Federwisch and Patterson do not teach that the mirror 
contained in a first pair of blocks are the result of asynchronous replication while the 
mirrors contained in a second pair of blocks are the result of periodic replication. On 
the contrary, Patterson teaches at the last paragraph of Col. 2, page 1 that SnapMirror 
is "a technology which implements asynchronous mirror" and "SnapMirror 
periodically transfers self-consistent snapshots of the data from a source volume to 
the destination volume". Therefore, Federwisch's system is both asynchronous and 
periodical replication, each pair of replication as shown in Federwisch's Fig. 2 is 
implemented using SnapMirror asynchronous periodical replication. 

6. Applicant further argued that Patterson does not teach "a first update frequency 
between a first pair of data volumes and a second frequency between a separate , 
second pair of data volume" . On the contrary, Patterson teaches at page 2, Col. 1 that 
replication frequencies are not fixed but can be adjusted. Patterson therefore suggests 
using different frequency between each pair of data volumes to optimize performance 
and reduce network cost. This teaching, in combination with Federwisch which teaches 
multiple replication pairs render the claimed limitation obvious. 

In light of the foregoing arguments, the 35 U.S.C 103 rejection is hereby 
sustained. 

Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Khanh B. Pham whose telephone number is (571) 272- 
41 16. The examiner can normally be reached on Monday through Friday 7:30am to 
4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hosain Alam can be reached on (571) 272-3978. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Khanh B. Pham/ 
Primary Examiner 
Art Unit 2166 
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